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Introduction: Duodenal duplication is a rare congenital malformation and has been reported as a rare cause of
recurrent acute pancreatitis. Hemorrhagic ascites has been reported in only one case of duodenal duplication.
Case presentation: An 11-year-old Chinese girl presented with abdominal pain, hematemesis and dark stools. On
admission, an abdominal examination revealed a moderately distended abdomen with diffuse tenderness.
Biochemical investigations showed increased serum levels of amylase, lipase, and urine amylase. An abdominal
computed tomography scan and magnetic resonance imaging scan revealed an enlarged and heterogeneous
pancreas with poorly delineated borders. There was a cystic lesion measuring 25mm × 48mm × 28mm, located
between the descending portion of her duodenum and the head of her pancreas. There were massive effusion
signals in her abdominal cavity. An exploratory laparotomy was performed. A tubular cyst measuring 32mm ×
52mm × 30mm was found in the second part of the duodenum, next to the head of her pancreas. The anterior
wall of the duplication cyst was resected and anastomosis of the remaining cyst to the duodenum was performed
for drainage. Histopathological examination of the excised cyst wall showed duodenal mucosa, submucosa and
muscle coats, indicative of a duodenal duplication.
Conclusions: It is important to be aware of duodenal duplication when evaluating a patient with recurrent acute
pancreatitis accompanied by massive hemorrhagic ascites.
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Duodenal duplication is a rare congenital malformation.
It is usually diagnosed in infancy and childhood [1], with
60% of patients presenting at ages younger than 2 years
old [2]. It can be cystic or tubular, communicating or
non-communicating. It may result in several complica-
tions, such as obstruction, bleeding, perforation, and
jaundice. It has been reported as a rare cause of recur-
rent acute pancreatitis [3]. Hemorrhagic ascites has been
reported in only one case of duodenal duplication [4].
Here we report an extremely rare case of a previously
healthy 11-year-old girl with recurrent acute pancreatitis* Correspondence: dyli@cmh.edu; sitangg@126.com
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reproduction in any medium, provided the orand massive hemorrhagic ascites, who was subsequently
diagnosed with tubular and non-communicating duo-
denal duplication.
Case presentation
An 11-year-old Chinese girl presented with 6-months his-
tory of epigastric abdominal pain, and 4 days of hematem-
esis and dark stools. Her past medical history was
unremarkable. On admission, physical examination showed
a moderately distressed patient with a temperature of
36.8°C, a respiratory rate of 20 breaths/minute, a blood
pressure of 95/65mmHg and a pulse rate of 108 beats/mi-
nute. An abdominal examination revealed a moderately
distended abdomen with diffuse tenderness. There was
positive shifting dullness and diminished bowel sounds,
but no abdominal wall rigidity. A complete blood count re-
vealed a white blood cell count of 10.6×109/L with 54.1%
neutrophils, a hemoglobin level of 110g/L and hematocritd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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eggs: 0 to 2/high power field. Biochemical investigations
showed increased serum levels of amylase (1665U/L; nor-
mal 30U/L to 110U/L), lipase (287U/L; normal 5.6U/L to
51.3U/L) and urine amylase (6059U/L; normal 32U/L to
641U/L). Liver transaminases, total bilirubin, alkaline phos-
phatase, glucose, electrolytes and renal function tests were
within the normal ranges. Diagnostic paracentesis revealed
dark brown-colored fluid containing a great quantity of red
blood cells and white blood cells (243×109/L). The fluid
amylase was 15,240U/L. The result of her Rivalta test was
positive.
Abdominal ultrasonography revealed a slightly enlarged
liver and heterogeneous echogenicity of her pancreas. Her
main pancreatic duct was dilated. Her gallbladder, biliary
duct system and spleen were normal. Severe ascites was
detected. An upper gastrointestinal endoscopy revealed a
swollen pancreatic papilla. There was no diverticulum or
polypoid lesion protruding into the lumen of the second
part of her duodenum (Figure 1A). An abdominal com-
puted tomography (CT) revealed an enlarged and hetero-
geneous pancreas with poorly delineated borders. There
was a cystic lesion measuring 25mm × 48mm × 28mm, lo-
cated between the descending portion of her duodenumFigure 1 (A) Upper gastrointestinal endoscopy: the pancreatic papilla
(CT): A cystic lesion located between the descending portion of the duode
signals in the abdominal cavity (white arrow). (C) Abdominal magnetic reso
between the second part of the duodenum and the head of pancreas (bla
arrow). (D) Abdominal CT: A well-delineated cystic lesion located between
This lesion was not enhanced by the administration of an intravenous con
density in the bottom of the gallbladder (white arrow).and the head of the pancreas. There were massive effusion
signals in the abdominal cavity. The gallbladder and bile
duct were normal (Figure 1B). The patient was diagnosed
with acute pancreatitis accompanied by a possible pancre-
atic pseudocyst. Fasting, intravenous fluid therapy, som-
atostatin, albendazole and antibiotics were initiated. One
week later, an abdominal magnetic resonance imaging
(MRI) scan confirmed a heterogeneous pancreas with
poorly delineated borders, and a cystic lesion between the
second part of the duodenum and the head of the pancreas,
measuring 25mm × 46mm × 25mm. Again, massive effu-
sion signals were seen in the abdominal cavity (Figure 1C).
Magnetic resonance cholangiopancreatography demon-
strated a normal biliary tree. The gallbladder was enlarged
with smooth walls. The cystic lesion was thought to be an
edematous pancreatic pseudocyst. At this point, enteral nu-
trition therapy via a nasojejunal tube was initiated. During
the hospitalization, enteral nutrition was attempted twice
and both times the patient developed acute pancreatitis
with massive hemorrhagic ascites that were clinically and
laboratory confirmed. The patient was treated conserva-
tively with complete bowel rest and administration of par-
enteral nutrition, somatostatin and antibiotics. After the
third episode of acute pancreatitis, an abdominal CT waswas swollen (white arrow). (B) Abdominal computed tomography
num and the head of pancreas (black arrow) and massive effusion
nance imaging: A thick-walled cystic lesion with low signal intensity
ck arrow), and massive effusion signals in the abdominal cavity (white
the descending portion of the duodenum and the head of pancreas.
trast: gadolinium (black arrow). The gallbladder was enlarged with high
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between the descending portion of the duodenum and the
head of the pancreas. The lesion was not enhanced by
intravenous contrast. The gallbladder was enlarged with
high density in the bottom portion. Massive effusion signals
had disappeared in the abdominal cavity (Figure 1D).
An exploratory laparotomy was performed. A tubular
cyst measuring 32mm × 52mm × 30mm was found in
the second part of the duodenum, next to the head of
the pancreas. Its surface was adjoined with the pancre-
atic surface. The cyst was non-communicating with duo-
denum, stomach and pancreaticobiliary system. The
anterior wall of the duplication cyst was resected and
anastomosis of the remaining cyst to duodenum was
performed for drainage. During surgery, biopsies were
obtained and the remnant cyst wall was thoroughly ex-
amined to exclude any abnormalities or ectopic tissues.
The gallbladder appeared enlarged and the wall was
edematous. The gallbladder and bile duct were full of
sand-like stones. Histopathological examination of the
excised cyst wall showed duodenal mucosa, submucosa
and muscle coats, indicative of a duodenal duplication.
There was no evidence of malignancy or dysplasia. The
postoperative course was uneventful and 15 days later
the patient was discharged home. At one year follow-up
visit, she remained asymptomatic with normal serum
amylase and lipase. There were no clinical signs of
ascites.
Discussion
Duodenal duplication is a rare congenital disorder and
accounts for only 5% to 7% of all gastrointestinal dupli-
cations [1]. They are mostly limited to the first or sec-
ond part of the duodenum usually adjacent to the
pancreatic surface sharing a common wall and blood
supply with the duodenum. The common clinical pres-
entation in children is vomiting, abdominal pain, or ab-
dominal mass. Acute pancreatitis has been reported in a
few cases as a rare complication [3] and hemorrhagic as-
cites in one case report [4]. To the best of our know-
ledge, this is the first reported case of combined
recurrent acute pancreatitis and hemorrhagic ascites
caused by duodenal duplication in a child.
There are several possible mechanisms for pancreatitis
to develop from a duplication cyst [5]. In this case, the
duodenal duplication cyst most probably caused mech-
anical obstruction of the pancreatic duct and subsequent
acute pancreatitis, given the fact that the initial ultra-
sonography confirmed pancreatic duct dilatation. The
non-communicating cyst may produce viscid mucous
secretions and mucosal inflammation which may cause
distention of the cyst and obstruction of the pancreatic
duct [6]. We do not think that gallstones contributed
to acute pancreatitis in our case, because no gallstoneswere identified on multiple imaging studies. The sand-
like stones found in the gallbladder were probably due
to long-term fasting and somatostatin. Ascaris infest-
ation is probably an incidental finding rather than a
cause for acute pancreatitis, because thorough examin-
ation during surgery did not find any adult Ascaris in
the pancreaticobiliary system. We speculate that hemorrhagic
ascites may have been the result of mucosal inflammation,
necrosis and micro-perforation of the duplication cyst. Acute
necrotizing pancreatitis can cause ascites but would be an
unlikely cause of the hemorrhagic ascites in our case be-
cause neither imaging studies nor exploratory laparotomy
revealed a necrotic pancreas.
Multiple reports found that both CT imaging and MRI
can adequately identify a duodenal duplication cyst [3,6].
However, due to the rarity of duodenal duplication cyst
and lack of clinical experiences, more common lesions
such as pancreatic pseudocyst are often suspected. In
fact, duodenal duplication cyst was reported to mimic
pancreatic cyst in a patient with acute pancreatitis [7].
Kawahara et al. [8] found 25 children with duodenal du-
plication presenting as pancreatitis. In 10 cases, the duo-
denal duplications were not in continuity with the
duodenum and the locations of the duplications were
variable. Six were within the pancreas: four in the pan-
creatic head, one in the aberrant lobe connected with
the main pancreatic lobe, and one in the pancreatic tail.
Of interest, a pancreatic pseudocyst was associated with
the duodenal duplications in eight of the 25 reported
cases. Abdominal CT and abdominal ultrasound were
the most frequently used diagnostic tests in the reported
cases [8]. In our case, both CT and MRI images showed
a well-delineated cystic lesion located between the de-
scending portion of the duodenum and the head of pan-
creas. However, duodenal duplication was never suspected,
probably due to the severity of pancreatitis and accom-
panying hemorrhagic ascites. The upper gastrointestinal
endoscopy did not help in our case because the cyst was
non-communicating with either duodenum or stomach.
An abdominal ultrasonography failed to reveal any cystic
lesion in our case.
The surgical intervention for duodenal duplication cyst
includes complete or partial surgical resection of the
cyst. The location of the cysts in relation to the duodenum,
especially to the ampulla, is important to determine the
treatment strategy [3,6,8]. Alternatively, duodenum dupli-
cation can be safely and effectively treated by different
endoscopic interventions [3,9]. Antaki et al. [9] reported
that eight patients were treated with endoscopic incision
and marsupialization for symptomatic intraluminal duo-
denal duplication cysts. All patients remained asymptom-
atic at a median follow-up of 7.3 years. Although a
duodenal duplication cyst is considered a benign clinical
entity, three cases with development of malignancy have
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would be necessary for patients who had undergone partial
resection of a duodenal duplication cyst.
Conclusions
We described a very rare case of a child who was diag-
nosed with massive hemorrhagic ascites secondary to a
non-communicating duodenal duplication cyst, which
may mimic pancreatic pseudocyst in a patient with acute
pancreatitis. Both CT imaging and MRI can adequately
identify a duodenal duplication cyst. Our patient under-
went a successful partial surgical resection. It is import-
ant to be aware of duodenal duplication when evaluating
a patient with recurrent acute pancreatitis accompanied
by massive hemorrhagic ascites.
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